JP 5-069,342 A 



Job No.: 1505-1 12465 Ref.: JP05069342A 

Translated from Japanese by the McElroy Translation Company 
800-53 1 -9977 customerservice@mcelroytranslation.com 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAI PATENT APPLICATION NO. HEI 5[1993]-69342 

IntCl.^ B24D 11/00 

A 46 D 1/00 
DOIF 1/10 
8/12 

D 02 G 3/44 
D 02 J 1/22 



Sequence Nos. for Office Use: 

Filing No.; 
Filing Date: 
Publication Date: 
No. of Claims: 
Examination Request: 



7234-3C 
2119-3B 
7199-3B 

Hei3[1991]-255844 
September 6, 1991 
March 23, 1993 
1 (Total of 4 pages) 
Not filed 



SYNTHETIC RESIN-MADE ABRASIVE YARNS 



Inventor: 



Applicant: 



Yasuhisa Yamamoto 
4243-2 Oji Yanai-shi, 
Yamaguchi-ken 

591051966 
Sanrain KK 

2-3-20 Minami-cho, Yanai-shi, 
Yamaguchi-ken 



Agent: 



Kozaburo Mori, patent attorney 



2 



Abstract 
Objective 

The objective is to provide synthetic resin monofilaments excellent in abrasive power and 
bending resistance as raw material for an abrasive brush. 

Constitution 

Synthetic resin-made abrasive yams, which are synthetic resin monofilaments of a 
core-sheath structure, containing 3-60 wt% of the abrasive material in the core section and 
20-70 wt% of the abrasive material in the sheath section and obtained by mixing 3-20 wt% of 
synthetic resin elastomers of the same series as the synthetic resins used in both the core section 
and the sheath section. 

Claim 

Synthetic resin-made abrasive yams, which are synthetic resin monofilaments of a 
core-sheath structure, containing 3-60 wt% of the abrasive material in the core section and 
20-70 wt% of the abrasive material in the sheath section and obtained by mixing 3-20 wt% of 
synthetic resin elastomers of the same series as the synthetic resins used in both the core section 
and the sheath section. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention relates to synthetic resin-made abrasive yams consisting of 
monofilaments obtained by the co-extrusion of an abrasive material and a synthetic resin. The 
objective is to provide excellent abrasive power and bending resistance as an abrasive brush raw 
material. 

[0002] 
Prior art 

Conventionally, in the finishing of rolled metal plates and so on related to the iron 
industry, the crude finishing for the removal of a rust coating from the metal surface by 
sandblasting operation, manual operation by paper-hanging and so on as well as the final 
finishing for the uniform finishing of the surface have been carried out. Recently, abrasive 
brushes consisting of synthetic resin-made monofilaments containing abrasive material have 
been widely used. 
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[0003] 

Publicly known materials include a material consisting of the core-sheath synthetic 
resin-made abrasive type monofilaments, with the core section constituted with synthetic resin 
alone, only the sheath section containing 5-60 wt% of an abrasive material, without special 
restrictions in the cross-sectional shape, as disclosed in Japanese Kokoku Patent No. 
Sho 56 [1981]-157956. The objective is to obtain a material excellent in durability and abrasive 
power. The characteristics required in the synthetic resin monofilaments for abrasive use of this 
type are abrasive power and bending resistance as the first priority. Furthermore, depending on 
the conditions under which these abrasive monofilaments are used, water resistance, heat 
resistance and other characteristics are required. In particular, in the case of channel processing 
and abrasion by the rotation of brushes at a high speed, durability is a major factor. Therefore, 
with respect to such severe usage conditions, a material that can withstand sufficient use is 
required. 

[0004] 

Problems to be solved by the invention 

The monofilaments for abrasive use disclosed in Japanese Kokoku Patent No. 
Sho 56 [1981]-157956 mentioned previously can satisfy the requirements mentioned previously 
and exhibit good abrasiveness. However, over long-term use, their abrasive power has been 
known to be poor. In other words, if the core section is constituted only with the synthetic resin, 
the synthetic resin component introduced into the abrasive material in the sheath section is 
decreased in proportion to the abrasion time. Only the core section or its shape will remain. 
Thus, the results caused by the synthetic resin component alone without the introduction of the 
abrasive material for the portion of the brush in contact with the metal surface have been 
clarified. Therefore, in order to obtain abrasive yams capable of continuously maintaining 
bending resistance and durability without a reduction in the abrasive power over a long period of 
time, it has been known that this can be solved by mixing the abrasive material in the core 
section as well with respect to the sheath section abrasive material. In other words, it has been 
found that a decrease to a certain extent in the core section as well with respect to the abrasion 
time and the decrease in the sheath section renders a major effect on the abrasive power. The 
present invention has thus been accomplished. 

[0005] 

Means to solve the problems 

The constitution of the present invention is synthetic resin-made abrasive yams, as 
synthetic resiti monofilaments of the core-sheath structure, containing 3-60 wt%, preferably 
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5-50 wt%, of the abrasive material in the core section and 20-70 wt%, preferably 30-60 wt%, of 
the abrasive material in the sheath section and obtained by mixing 3-20 wt%, preferably 
5-15 wt%, of synthetic resin elastomers of the same series as the synthetic resins used in both the 
core section and the sheath section. 

[0006] 

The characteristics required for abrasive yams are, first of all, abrasive power and 
bending resistance. Therefore, the synthetic resin base materials to be used are any of those 
excellent in tenacity like nylon 6, nylon 6,6 or other amide resins, polyester resins, 
polyphenylene sulfide or other synthetic resins that can be subjected to melt spinning. Among 
these resins, nylon 6 is especially preferred. 

[0007] 

As the abrasive material, an ordinary abrasive material can be used. For example, 
alumina type, SiC type or other abrasive materials can be used. Of course, as monofilaments for 
abrasive use, those mixed with whetstone at 60 wt% are the best in abrasive power. However, 
they are very brittle. As a result, they cannot be used in brushes. Therefore, the necessity and 
importance of abrasive yams by co-extrusion have been recognized. The abrasive yams of the 
core-sheath type produced by co-extrusion have a circular cross-sectional shape and are the best. 
Furthermore, they have been judged to be effective. If the abrasive material is mixed in the core 
section, the circular shape can be extruded easiest from a nozzle. In any case, in order to increase 
the abrasive power of the abrasive yams of the core-sheath type, it has been clarified that, if 
whetstone particles are blended in the core section at a certain ratio with respect to the mixed 
amount of the sheath section whetstone particles, the firictional state due to the abrasion of the 
core section and the sheath section will not have an adverse effect on the abrasive power. 

[0008] 

The mixing amounts of the abrasive material with respect to the core section and the 
sheath section in the present invention affect the abrasive power in the sheath section and affect 
the bending resistance in the core section. Therefore, they are used in the mixing ranges 
mentioned previously. Furthermore, the structural ratio of the core section can be selected in the 
range of 20-80%, preferably in the range of 30-70%. It can be selected properly for a balance in 
the bending resistance and the durability. Overall, the abrasive power and the bending resistance 
can all be satisfied under the conditions shown in the following Table 1 . 
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[0009] 

Table 1 
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Key: 1 Sheath section (%) 

2 Core section (%) 

3 Core section structural ratio (%) 

4 Sheath section mixing amount x 0.55 

5 30-70 (weak < strong) 

6 Sheath section mixing amount x 0.48 

7 Sheath section mixing amount x 0.40 

8 Abrasive power 

9 Bending resistance 

1 0 Bending resistance, durability 



[0010] 

In the structural ratio in the table above, as the ratio of the best matching, the core section 
is adjusted to 40-50%. The structural ratio of the abrasive yams that can be obtained by 
co-extrusion is the structural ratio also effective in the abrasive power and the bending 
resistance. 



[0011] 

The co-extruded abrasive yams of the present invention are manufactured by melting the 
synthetic resin, mixing an abrasive material in it, mixing with the synthetic resin component with 
their mixture as the base, preparing the sheath component and the core component by melting or 
other methods, and using the ordinary co-extrusion melt spinning machine or spinning 
technology. Here, the synthetic resin elastomers of the same series as the synthetic resin used in 
both the core section and the sheath section are mixed at 3-20 wt%, preferably 5-15 wt%. In 
addition to an improvement in the flow characteristics of the synthetic resin, bonding with the 
abrasive material is increased. 
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[0012] 
Operation 

With a proper amount of the abrasive material contained in the sheath section, the 
efficient abrasive capability is exhibited. Thus, for the core section containing a small amount of 
the abrasive material, the strength of the abrasive yams is maintained. At the same time, even if 
the sheath section is wom and the core section is exposed to the surface, the abrasive capability 
is maintained. The elastomers mixed in the core and sheath sections adjust the flow 
characteristics during melt spinning and increase the holding characteristics of the abrasive 
material with respect to the synthetic resin. At the same time, in particular, they have an effect in 
the prevention of a decrease in the bending resistance of the core section with the introduction of 
the abrasive material. 



[0013] 

Application examples 

By using an ordinary co-extrusion spinning machine, the mixed, melted material of 
specified amounts of nylon 6 polymers and alumina #1200 in the respective cylinders was 
co-extruded from composite spinning clasps. It was slowly cooled in a warm water bath at about 
80°C. In the warm water bath, a 1% slight elongation was carried out. A variety of abrasive yams 
with a diameter of 0.5 mm were obtained. The results are shown in Table 2. 



[0014] 

Next, by using the various abrasive yams of Application Example Nos. 1-4 and 
Comparative Examples 5 and 6, test brushes with the channel diameter of 200 mm, a brush 
implanted yam length of 150 mm, and a brush width of 100 mm were made by the channel type 
yam implanting mode. These brushes were subjected to the abrasion test with respect to the 
automobile use plate metal coating test pieces under the same conditions at a rotational speed of 
1200 revolutions/min for about 30 days and 1 day 5 h. The results are shown in Table 3. Overall, 
the co-extrusion abrasive yams of No. 2 were better than those of No. 5. 



Table 2 
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Diameter (mm) 

Core section abrasive material (%) 
Sheath section abrasive material (%) 
Structural ratio 
Discharging amount 
Application Example 
Comparative Example 
min 

Monofilaments 



Table 3 
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Item 

Abrasive power 
Bending resistance 
Durability 
Evaluations 
Application Example 
Comparative Example 

Attention to the root portion during channel processing is OK 
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9 Ditto 

10 Unsatisfactory in the finished state 

1 1 Poor in abrasive power 

12 Hood at the beginning but the abrasive power decreased after 10 h 

13 Since the yams were bent early, channel processing was impossible 

14 ® Extremely good, O Good, A Poor, X Could not be used 

In regard to the evaluations, the abrasion evaluations were carried out with respect to the plate 
metal coating automobile use for test pieces. 

[0017] 

Effect of the invention 

The co-extrusion abrasive yams of the present invention were free from the problems of 
yam breaking or the like during spinning or during preparation into bmshes. Products such as 
brushes with good abrasive power, bending resistance and durability were obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]it is a synthetic resin monofilament of sheath-core structure — a core part ~ an 
abrasives ~ 3 - 60wt% and a sheath — an abrasives — 20 - 70wt% — a synthetic resin and a 
synthetic resin elastomer of an affiliated sequence which contain, respectively and use a core part 
and a sheath — 3 20wt% — polish thread made of a synthetic resin to mix. 



[Translation done.] 
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